Transcriptional profiling in human epilepsy: expression array and single cell real-time qRT-PCR analysis reveal distinct cellular gene regulation.
Highly parallel expression monitoring by microarrays is a powerful tool to study human brain disorders. In contrast to various nonneuronal tissues, the CNS is composed of a multitude of different cell types. Changed mRNA levels in neuropathological conditions may simply reflect altered tissue composition, rather than specific gene transcription regulation. Therefore, it is crucial, to supplement expression array data of histologically heterogeneous brain samples with a detailed analysis at the cellular level. Here, we have used a two-step approach to identify specific changes in hippocampal gene expression in patients with a hippocampal seizure focus (TLE) and marked neuronal damage. Using comparative expression array hybridization, 21 genes appeared to be differentially regulated. Expression alterations of a subset of these genes, i.e. (up-regulation of ataxin-3 and glial fibrillary acid protein (GFAP) as well as down-regulation of calmodulin) was confirmed in an extended series of individuals by real-time quantitative RT-PCR (qRT-PCR). In order to determine the cellular localization of these mRNAs, we performed real-time qRT-PCR of individual laser-microdissected neurons and glial cells. While ataxin-3 was expressed only in hippocampal neurons, GFAP was detected in reactive astrocytes. The differential calmodulin expression found on the tissue level was not observed in mRNA analyses from single neurons, suggesting that lower calmodulin mRNA levels are a consequence of segmental cell loss and do not indicate reduced cellular expression. Ataxin-3 has been related to neuronal maintenance. Its functional role for TLE has to be further evaluated.